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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application. 
Listing of Claims: 

Claim 1 (Original): A method comprising: 

calibrating a map that maps an output of a control device to valiies of at least one 
electrical stimuldtion parameter of a stimulation device; 

receiving an output from the control device that reflects manipulation of a directional 
controller of the control device by a user; 

selecting a value for the electrical stimulation parameter based on the received output and 
the caJibiated map; and 

providing the selected value to the stimulation device for application of electrical 
stimulation to a patient according to the selected value. 

Claim 2 (Original): The method of claim 1, wherein the output of the control device comprises 
ditectional information that reflects a direction of a manipulation of the directional controller, 
and selecting a value for the electrical stimulation parameter comprises selecting a value of the 
stimulation paiametor such that a direction of movement of paresthesia resulting firom application 
of electrical stimulation according to the selected value reflects the direction of the manipulation 
of the directional controller. 

Claim 3 (Original): The method of claim 1 , wherein the values of the electrical stimulation 
parameter comprise combinations of electrodes from a set of electrodes coupled to the 
stimulation device. 
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Claim 4 (Original): The method of claim 1, wherein calibrating a map comprises: 

receiving outputs from the control device that reflect manipulatioii of the directional 

controller to a plurality of predetermined locations; 

receiving information that reflects paresthesia experienced bj-^ the patient when the 

directional controller is located at each of the locations; and 

adapting a fixed map based on the outputs and the paresthesia information. 

Claim 5 (Origiiial): The method of claim 4, further comprising: 

receiving infoimation that describes a configuration of a set of electrodes coupled to the 
stimulation device; and 

selecting the fixed map based on the configuration information. 

Claim 6 (Currently Amended): The method of claim [[4]] 63, wherein the paresthesia 
information comprises at least one of an amplitude level associated with a stimulation perception 
threshold) and an outline of a paresthesia r^on on a body diagram. 

Claim 7 (Original): The method of claim 4, wherein the plurality of predetermined locations 
comprises two di ametrically opposed comers of a matiipulati on range of the directional 
controller. 

Claim 8 (Original): The method of claim 4, wherein the plurality of predetermined locations 
comprises four comers and a center of a manipulation range of the directional controller. 

Claim 9 (Original): The method of claim 4, wherein adapting a fixed map comprises applying 
Euclidian transforms to the fixed map based on the outputs and the paresthesia information* 

Claim 10 (Original): Hie method of clahn 1, wherein the user manipulates the directional 
controller to test a plurality of values of tihie electrical paiam et^ by application of electrical 
stimulation to the patient via the stimulation device according to the plurality of values. 
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Claim 1 1 (Original): The method of claim 10, wherein calibrating a map comprises: 

receiving paresthesia and positional reference information during the testing; and 
contitiually calibrating the map based on the paresthesia and positional reference 

information. 

Claim 12 (Original): The method of claim 10, further comprising: 

identifying one of the tested values based on input received from the user via the control 
device; and 

providing a value of the parameter to the stimulation device for testing, wherein the 
provided value is equivalent to ihe identified value. 

Claim 13 (Original): The method of claim 10, further comprising: 

identifying one of the tested values based on input received from the user via the control 
device; and 

recalibrating the map such that a center position of a manipulati on range of the directional 
controller corresponds to the identified value. 

Claim 14 (Original): The method of claim 10, wherein the map comprises amplitude scale 
factors associated with at least some of tibie values of the parameter, the method further 
comprising determining the amplitude scale &ctors based on paresthesia information received 
from the user durii^ at least one of the testing and the calibration. 

Claim 15 (Original): The method of claim 10, further comprising: 

identifying one of the tested values based on input received from the user via the control 
device; and 

storing the identified value for reapplication by the stimulation device at a later time. 

Claim 1 6 (Original): The method of claim U wherein the user is one of a clinician and the 
patient. 

-4- 

PAGE 6/ir RCVD AT 6/29/2006 4:39:34 PM [Eastern Daylight Tim 



06/29/2086 14:32 6517351102 



SHUMAKER & SIEFFEKT 



PAGE 07/19 



Application Number 10/696,781 
Amendment dated June 29, 2006 
Responsive to Office Action mailed March 29, 2006 

Claim 17 (OrigiDal): A mapping system comprising: 

an input circuit to receive an output from a control device^ the output reflecting 
manipulation of a directional controller of the control device by a u$er; 

a memory to store a map that maps the output of the control device to values of at least 
one electrical stimulation parameter of a stimulation device; 

a telemetry circuit; and 

a processor to calibrate the map, select a value of the parameter based on the output of the 
control device and the calibrated map, and provide the selected value to a stimulation device via 
the telemetiy circuit for application of electrical stimulation to a patient according to the selected 
value. 

Claim 18 (Original): The mapping system of claim 17, wherein the values of the electrical 
parameter comprise combinations of electrodes from a set of electrodes coupled to the 
stimulation device. 

Claim 19 (Original): The mapping system of claim 17, wherein the output of the control device 
comprises directional information that reflects a direction of a manipulation of the directional 
controller, and the processor selects a value for the electrical stimulation parameter such that a 
direction of movement of paresthesia resulting from application of electrical stimulation 
according to the selected value reflects the direction of the manipulation of the directiona] 
controller. 

Claim 20 (Original): The mapping system of claim 17, wherein the memory stores a plurality of 
maps, each map mapping the output of the control device to one of a plurality of electrical 
stimulation parameters, and the processor selects one of the maps for use in selecting values of a 
respective electrical stimulation parameter. 

Claim 2 J (Original): The mapping system of claim 20, further comprising an oi>eration mode 
switch, wherein the processor selects one of the maps based on the position of the switch. 
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Claim 22 (Original): The mapping system of claijm 21, wherein the operatioii mode swi^ 
comprises one of a knob, a lever, a toggle switch, a rocker button, a keyboard key, or a touch 
so^n button. 

Claim 23 (Original): The mapping system of claim 21, further comprising the control device, 
wherein the operation mode switch is located on the control device. 

Claim 24 (Original): The mapping system of claim 20, wherein the plurality of electrical 
stimulation parameters comprise at least one of pulse amplitude, pulse width and pulse mte. 

Claim 25 (Original): The mapping system of claim 17, wherein the processor receives outputs 
jGrom the control device that reflect manipulation of the directional controller to a plurality of 
predetermined locations, receives information that reflects paresthesia experienced by the patient 
when the directional controller is located at each of the locations, and calibrates the map by 
adapting a fixed map based on the outputs and the paresthesia information. 

Claim 26 (Original): The m^ing system ofclaim 25, wherein the processor receives 
information that describes a configuration of a set of electrodes coupled to the stimulation 
device, and selects the fixed map based on the configuration information. 

Claim 27 (Currently Amended): The mapping system of claim 2& 64, i?rfierein the 
paresthesia information comprises at least one of an amplitude level associated with a stimulation 
perception threshold and an outline of paresdiesia region on a body diagram. 

Claim 28 (Original): The mapping system of claim 27, wherein the user inputs the paresthesia 
information using the control device, and the processor receives the paresthesia information via 
the input circuit. 
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Claim 29 (Original): The mapping system of claim 25, wherein the plurality of predeteraiined 
locations comprises two diametrically opposed corners of a manipulation range of the directional 
controller 

Claim 30 (Original): The mapping system of claim 25, wherein the plurality of predetermined 
locations comprises four comers and a center of a manipulation range of the directional 
controller. 

Claim 3 1 (Original): The mapping system of claim 25, herein the processor applies Euclidean 
transforms to the fixed map based on the ou^uts and paresthesia information. 

Claim 32 (Original): The mapping system of claim 17, wherein the user manipulates the 
directional controller to test a plurality of values of the electrical parameter by application of 
electrical stimulation to the patient via tlie stimulation device according to the plurality of values. 

Claim 33 (Original): The mapping system of claim 32, wherein the processor continually 
calibrates the map based on paresthesia and positional reference infonnation received during the 
testing. 

Claim 34 (Original): The mappii^ system of claim 32, further comprising an indicator button, 
wherein the processor identifies one of the tested values based on input received firom the user 
via the indicator button. 

Claim 35 (Original): The mapping system of claim 34, wherein the processor provides a value 
of the parameter that is equivalent to the identified value to the stimulation device for testing. 

Claim 36 (Original): The mapping system of claim 34, wherein the processor recalibmtes the 
map such that a center position of the directional controller corresponds to the identified value. 
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Claim 37 (Original): The mapping system of claim 34, wherein the processor stores the 
identified value in the memory for reappHcation by the stitnulation device at a later time. 

Claim 38 (Original): The ma.pping system of claim 34, firih^ eomprising &e control device, 
wherein the control device includes the indicator button- 
Claim 39 (Original): The mapping system of claim 38, wherein the indicator button is disposed 
on the directional controller. 

Claim 40 (Original): The mapping system of claim 32, wherein the map includes amplitude 
scal e factors associated with at least some of the values of the parameter, and the processor 
determines the amplitude scale factors based on paresthesia information received j&om the user 
during at least one of the testing and the calibration. 

Claim 41 (Original): The moping system of claim 17, further comprising the control device, 
wherein the directional contioller of the control device is selected fix>m a group consisting of: a 
knob, a joystick, a button pad, keyboard arrow keys, a touch screen, and a mouse. 

Claim 42 (Original): The mapping system of claim 41» wherein the control device includes an 
amplitude adjustment knob/ 

Claim 43 (Original): The mapping system of claim 17, wherein the mapping system comprises a 
computing device that includes the input circuit, memory, processor, and telemetry circuit. 

Claim 44 (Original): The mapping system of claim 43, further comprising the control device, 
wherein the computing device comprises a handheld computer that includes the control device. 

Claim 45 (Original): The mappiiog system of claim 44, wherein the handheld computer includes 
a display, and the processor displays a body diagram and receives an outline of a paresthesia 
region on the body diagram as input fifom the user via the display. 
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Claim 46 (Original): The mapping system of claim 17, Mdierein the user is one of a clinician and 
the patient. 

Claim 47 (Original): A computer-readable medium, comprising instructions that cause a 

programmable processor to: 

calibrate a map that maps an output of a control device to values of at least one electrical 
stimulation parameter of a stimulation device; 

receive an output from the control device that reflects manipulation of a directionaJ. 
controller of the control device by a user; 

select a value for the electrical stimulation parameter based on the received output and tiie 

calibrated map; and 

provide the selected value to the stimulation device for application of electrical 
stimulation to a patient according to the selected value. 

Claim 48 (Original): The conoputet-readable medium ofclaim 47, wherein the output of the 
control device comprises directional infonnation that reflects a direction of a manipulation of the 
directional controller, and the instructions that cause a programmable processor to select a value 
for the electrical stimulation parameter comprise instructions that cause a programmable 
processor to select a value for the electrical stimulation parameter such that a direction of 
movement of paresthesia resulting fiom application of electrical stimulation according to the 
selected value reflects the direction of the manipulation of the directional controller. 

Claim 49 (Original): The computer-readable medium of claim 47, wherein tfie values of the 
electrical stimulation parameter comprise combinations of electrodes from a set of electrodes 
coupled to the stimulation device. 
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Claim 50 (Original): The computer-readable medium of claim 47, wherein the itisStructions that 
cause a programmable processor to calibrate a map comprise instructions that cause a 
programmable processor to: 

receive outputs fxotxx the control device that reflect manipulation of the directional 
controller to a plurality of predetermined locations; 

receive information that reflects paresthesia experienced by the patient when the 
directional controller is located at each of the locations; and 

adapt a fixed map based on the outputs and the paresthesia information. 

Claim 51 (Original): Thecomputer-readablemediumof claim 50, further comprisiiig 
instructions that cause a prograrnmable processor to: 

receive information that describes a configuration of a set of electrodes coupled to the 
stimulation device; and 

select the fixed map based on the configuration information. 

Claim 52 (Currently Amended): The computer-readable medium of claim 50 65, wherein 
the paresthesia information comprises at least one of an amplitude level associated with a 
stimulation perception threshold, and an outiine of a paresthesia region on a body diagram. 

Claim 53 (Original): The computer-readable medium of claim 50, wherein the plurality of 
predetermined locations comprises two diametrically opposed comers of a manipulation range of 
the directional controller. 

Claim 54 (Original): The computer-readable medium of claim 50, wherein the plurality of 
predetermined locations comprises four comers and a center of a manipulation range of the 
directional controller. 
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Clatjti 55 (Original): The computer-readable medium of claim 50, wherein the instructions that 
cause a programmable processor to adapt a fixed map comprise instructions that cause a 
programmable processor to cause the processor to apply Euclidian transforms to the fixed map 
based on the outputs and the paresthesia information. 

Claim 56 (Original): The computer-readable medium of claim 47, wherein the user manipulates 
the directional controller to test a plurality of values of the electrical parameter by application of 
electrical stimulation to the patient via the stimulation device according to the plurality of values. 

Claim 57 (Original): The computer-readable medium of claim 56, wherein the instructions that 

cause a programmable processor to calibrate a map comprise instmctions that cause a 

programmable processor to: 

receive paresthesia and positional reference information during the testing; and 
continually calibrate Ihc map based on the paresthesia and positional reference 

informatioiL 

Claim 58 (Original); The computer-readable medium of claim 56. further comprising 
instructions that cause a programmable processor to: 

identify one of the tested values based on input received ftom the user via the control 
device; and 

provide a value of the parameter that is equivalent to the identified value to the 
stimulation device for testing. 

Claim 59 (Original): The computer-readable medium of claim 56, further comprising 
instructions that cause a programmable processor to: 

identify one of the tested values based on input received from the user via the control 
device; and 

recalibrate the map such that a center position of a manipulation range of the directional 
controller corresponds to the identified value. 
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Claim 60 (OriginaJ): The computer-readable medium of claim 56, wherein the map comprises 
amplitude scale factors associated with at least some of the values of the parameter, and the 
computer readable medium further comprises instructions that cause a programmable processor 
to determine tibie amplitude scale factors based on paresthesia information received j&om the user 
during at least one of tiie testing and the calibration. 

Claim 61 (Original): The computer-readable medium of claim 56, further comprising 
instmctions that cause a programmable processor to: 

identify one of the tested values based on input received from the user via the control 

device; and 

store the identified value for reapplication by the stimulation device at a later time. 

Claim 62 (Original): The computer-readable medium ofclaim 47, wherein the user is one of a 
clinician and the patient 

Claim 63 (New): The method of claim 1, wherein calibrating a map comprises: 
receiving information from a usct of the control device that reflects paiesdiesia 

experienced by a patient; and 

calibrating the map based on the paresthesia infomiation. 

Claim 64 (New): The mapping system of claim 1 7, wherein tlie input circuit receives 
information reflecting paresthesia experienced by a patient from the user of the control device, 
and the processor calibmtes the map based on the paresthesia information. 

Claim 65 (New): The computer-readable medium of claim 47, wherein the instructions that 
cause a programmable processor to calibrate a map comprise instructions thai cause a 
programmable processor to; 

receive information from a user of the control device that reflects paresthesia experienced 
by a patient; and 

calibrate the map based on die paresthesia information. 
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